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Q u e r y fo rmula t ion is an output ac t iv i ty j u s t as indexing is an input 
ac t iv i ty . Q u e r y fo rmula t ion t echn iques a r e d i s cus sed , with r e f e r e n c e to 
the In te rna t iona l N u c l e a r Informat ion Sys t em (INIS), i t s t h e s a u r u s and its 
data b a s e . The i m p r o v e m e n t of q u e r y by f eed -back study is examined . 
Different t echn iques of eva lua t ing the r e t r i e v a l of documents and s imple 
m a t h e m a t i c a l e x p r e s s i o n s to ca lcu la t e r e c a l l r a t io and p e r t i n e n c e r a t io 
a r e given. The ranking of p e r t i n e n c y of documen t s and its ut i l i ty is dis-
c u s s e d . 
1 INTRODUCTION t ion and output u t i l i sa t ion . The thesaurus 
cove r s the index t e r m s in the field of nuclear 
sc ience and technology. The indexing technique 
followed is coord ina te indexing. 
In fo rmat ion s t o r age and r e t r i e v a l s y s -
t e m s a r e , i n p r i nc ip l e , u s e r - b a s e d and s e r v i c e -
o r i en ted . What in fo rmat ion is to be s t o r e d in 
the s y s t e m and how it is to be s t o r e d a r e na-
t u r a l l y i m p o r t a n t q u e s t i o n s . But equal ly or 
r a t h e r m o r e i m p o r t a n t i s the p r o b l e m , what 
i n fo rma t ion the s y s t e m is able to r e t r i e v e , in 
r e s p o n s e to a r e q u e s t f rom the u s e r of the s y s -
t e m and how to make the s y s t e m to uncover the 
m a x i m u m of useful in fo rmat ion . The r e t r i e v a l 
guides the s t o r age by e m p h a s i s i n g what in for -
ma t ion i s expec ted f rom the s y s t e m . While 
s t o r i ng the informat ion , the ident i f icat ion and 
a n a l y s i s of subjec t content and indexing a r e i n -
put a c t i v i t i e s . F o r r e t r i e v i n g the m a x i m u m 
n u m b e r of r e l e v a n t documen t s , the que ry f o r -
mu la t i on is an impor t an t output ac t iv i ty . 
11 Definition 
In this pape r , q u e r y fo rmula t ion is taken 
as the technique of i n t e r p r e t a t i o n of in fo rmat ion 
r e q u i r e m e n t s of u s e r into a se t of d e s c r i p t o r s 
or g roups of d e s c r i p t o r s connected with Boolean 
logica l o p e r a t o r s such as AND, OR, and NOT. 
12 Scope of the P a p e r 
121 The d i s c u s s i o n s a r e l i m i t e d to compu-
t e r i z e d in fo rmat ion s y s t e m using the t h e s a u r u s 
or a con t ro l l ed vocabu la ry for input indexing 
and a l s o for q u e r y fo rmula t ion intended for out-
put. As an i l l u s t r a t ion , the In te rna t iona l Nu-
c l e a r In format ion Sys t em (INIS) sponso red by 
the In te rna t iona l Atomic E n e r g y Agency (IAEA), 
Vienna, is c o n s i d e r e d . The INIS is an i n t e r -
nat ional c o m p u t e r - b a s e d in fo rmat ion s y s t e m 
and u s e s i ts own t h e s a u r u s for input p r e p a r a -
122 The sample q u e r i e s , the examples and 
compute r p r i n t - o u t s a r e ga the red from the 
a u t h o r ' s e x p e r i e n c e , p r a c t i c a l training and va-
r ious p e r s o n a l d i s c u s s i o n s which he had during 
his o n - t h e - j o b t r a in ing at the International Alo-
mic E n e r g y Agency, Vienna, and his scienti-
fic v i s i t s to v a r i o u s in format ion centres parti-
c ipat ing in INIS in E u r o p e , including the Euro-
pean N u c l e a r Documenta t ion System (ENDS], 
L u x e m b o u r g ; the Z e n t r a l s t e l l e f. Atomkerne-
ne rg i e Dokumenta t ion (ZAED), Karlsruhe; La 
Se rv i ce C e n t r a l de Documentat ion, Saclay; 
the Atomic E n e r g y R e s e a r c h Establishment, 
H a r w e l l e t c . 
123 F r e e text s e a r c h , s e a r c h on broad sub-
j e c t c a t e g o r i e s of INIS and author search are 
not c o v e r e d in the pape r . 
124 U n e s c o ' s definition of 'Thesaurus ' , 
a l s o accep ted by INIS, is considered. In addi-
tion, following defini t ions of the t e rms are used 
in the text (1, 2, 3). 
A re levan t document is nothing more or 
l e s s than a document that is useful to the reques 
t e r in r e l a t i o n to the informat ion need that 
p r o m p t e d his r e q u e s t Relevant means belong-
ing to the f i e l d / s u b j e c t / u n i v e r s e of discourse 
de l imi t ed by the t e r m s of the request, as estab-
l i shed by the consensus of workers in that field. 
R e c a l l - P o w e r of the; sys tem is the abi-
l i ty of an IR s y s t e m to re t r i eve relevant docu-
m e n t s . 
C 6 
Query formula t ion and t h e s a u r u s CBZ221 
Re levance m e a n s being a p a r t of the 
paradigm or accep ted p a t t e r n of thinking in a 
given field or public knowledge or consensus in 
a field. 
P e r t i n e n c e m e a n s r e l a t ed to the s p e c i -
fic u s e r ' s n e e d s . Adding new informat ion to 
the s to re a l r e a d y in the mind of the use r , which 
is useful to h im in the work that p rompted the 
request. 
However , the explana t ions given by 




Use r' s Que ry 
It is the in format ion r e q u i r e d by a p a r -
ticular u s e r of an in format ion s y s t e m . In other 
words, it is a ques t ion by an u s e r of an in for -
mation s y s t e m . In a ba tch p r o c e s s i n g sy s t em, 
an information spec i a l i s t i n t e r p r e t s the " u s e r 
requi rements" and " f r a m e s the ques t ion" -
may be in a different fo rm, - to the informat ion 
system. In an on- l ine in format ion sy s t em, the 
user is n o r m a l l y guided by "a sho r t t r a in ing" 
in information of the query, which is achieved 
by "dialogue with the s y s t e m " and hence, in 
an on-l ine s y s t e m the b u i l t - i n capac i ty of " u s e r 
guidance" is e s s e n t i a l . However , in the paper , 
I am cons ide r ing the ba t ch p r o c e s s i n g only, 
where the u s e r que ry is not put d i r e c t l y to the 
system, but i n t e r p r e t t e d by an informat ion 
specialist . 
own w o r d s . H e r e , i t i s e s s e n t i a l to provide 
h im some guidance th rough one or two sample 
q u e r i e s , ind ica t ing how to put a q u e r y and how 
not to put a q u e r y . It he lps to get ' spec i f i c i ty ' 
and to avoid ambigui ty in the u s e r q u e r y . 
The u s e r m a y be r e q u e s t e d to indicate 
the purpose of putt ing the p a r t i c u l a r que ry , 
F o r example : 
a) to ver i fy a fact a l r e a d y known to him 
b) to subs tan t ia te his b ib l iography or 
knowledge 
c) to e m b a r k on a new t a s k a s s igned to 
h im. 
Depending on his purpose of s e a r c h , the 
que ry can be f r am ed to r e t r i e v e ' a few' , ' m o r e ' 
o r ' c o m p r e h e n s i v e ' b ib l iograph ica l r e f e r e n c e s . 
In p r inc ip le , the que ry fo rmula t ion should l ead 
to r e t r i e v a l of a r e l a t i ve ly s m a l l number of 
a n s w e r s having a high probabi l i ty of being p e r -
t inent . 
222 Ident if icat ion of concepts in the Query 
The va r ious concepts in the u s e r ' s 
que ry m a y be c a t a g o r i s e d as follows : 
1 P r e c i s e l y defined concepts to be con-
s i d e r e d 
2 Super f luous concepts to be ignored 
3 Hidden concepts to be de tec ted 
4 Badly defined concepts to be improved . 
2221 P r e c i s e l y defined concepts to be con-
s i d e r e d 
22 Var ious Steps in Query F o r m u l a t i o n 
The f low-cha r t in F i g 1 ind ica tes the 
general flow of ope ra t ions in que ry formula t ion . 
These a r e : the u s e r q u e r y ; ident i f icat ion of 
concepts in the q u e r y ; aid of t h e s a u r u s for 
selecting right type of d e s c r i p t o r s ; i n c o r p o r a -
tion of Boolean logic and forming a Boolean 
expression ; ma tch ing ; r e t r i e v i n g ; f eed-back 
and i m p r o v e m e n t in the r e t r i e v a l . This is too 
general a f l ow-cha r t , but it does help us in 
identifying different s t ages in the q u e r y formu-
lation. E a c h of the s tages needs c l e a r under-
standing, 
221 I n t e r p r e t a t i o n of U s e r ' s Q u e r y 
C l e a r identif icat ion of the in format ion 
requirements of the u s e r , is e s s e n t i a l . To do 
this, u s e r m a y be a sked to use a ' r e q u e s t f o r m ' . 
Appendix 1 gives the r e q u e s t fo rm used by 
ENDS. Let the u s e r f r a m e his ques t ion in his 
T h e s e a r e c o m p a r a t i v e l y e a s i e r t o i den -
tify in the u s e r q u e r y and a l so migh t have been 
e a s i e r to index while inputting the documen t s . 
Hence , t h e r e is a high probabi l i ty of finding 
these concepts in the data b a s e . E x a m p l e s of 
the p r e c i s e l y defined concepts a r e d e s c r i p t o r s 
used for m a t e r i a l s , speci f ic names of equa t ions , 
p r o c e d u r e s , equipment e tc- A few e x a m p l e s 
a r e given in T a b l e 1. 
Tab le 1. E x a m p l e s of P r e c i s e l y Defined 
Concepts in Q u e r y 
Concepts 
B r o a d e r N a r r o w e r 
D e s c r i p t o r s in INIS 
T h e s a u r u s E x a m p l e s 
E l e m e n t s 

















related t e r m s 
broader t e r m s 
Query formulation 




Main Steps in Query Formulation and Iterative Search 
Fig. 1 
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c e p t s w h i c h a r e no t c l e a r l y i d e n t i f i a b l e b u t a r e 
h i d d e n b e t w e e n t h e l i n e s a s i t w e r e . A s u i t a b l e 
e x a m p l e o f a q u e r y f r o m E N D S i s s t a t e d b y 
V e r n i m b (4) a s f o l l o w s : 
" F o r a g e e s t i m a t i o n , a l l i n f o r m a t i o n 
c o n c e r n i n g t h e d e t e r m i n a t i o n o f t h e r a t i o o f 
a b u n d a n c e o f O s / R e i n m a t e r i a l s i n s i d e t h e 
s o l a r s y s t e m i s r e q u i r e d . B u t i n f o r m a t i o n 
d e a l i n g w i t h O s o r R e o n l y i s no t r e q u i r e d " . 
F o r c o r r e c t f o r m u l a t i o n o f t he q u e r y , i t i s 
n e c e s s a r y t o k n o w t h a t r h e n i u m - 1 8 7 h a s a ha l f -
l i f e o f 6 . 1 0 1 0 y e a r s a n d d e c a y s b y b e t a e m i s -
s i o n i n t o o s m i u m - 1 8 7 . T h e r a t i o o f a b u n d a n c e 
o f o s m i u m - 1 8 7 a s c o m p a r e d w i t h r h e n i u m - 1 8 7 , 
t ho r e f o r c , e n a b l e s t he c a l c u l a t i o n of t he a g e oI 
m a t e r i a l s c o n t a i n i n g t h e s e t w o e l e m e n t s . T h e 
c o n c e p t s R H E N I U M - 1 8 7 a n d O S M I U M - 1 8 7 a r e 
v e r y i m p o r t a n t f o r t h e r e t r i e v a l t h o u g h t h e y a r e 
n o t c l e a r l y m e n t i o n e d i n t h e u s e r ' s q u e r y . T h e s e 
a r e h i d d e n c o n c e p t s , a n d t o i d e n t i f y t h e m , s u b -
j e c t k n o w l e d g e i s r e q u i r e d . 
225 B a d l y D e f i n e d C o n c e p t s t o b e I m p r o v e d 
T h e u s e r q u e r y m a y c o n t a i n s o m e b a d l y 
d e f i n e d c o n c e p t s w h i c h , o n i d e n t i f i c a t i o n , s h o u l d 
b e i m p r o v e d . P e r s o n a l c o n t a c t w i t h t h e u s e r 
a n d d i s c u s s i o n w i l l h e l p i n c l a r i f y i n g s u c h c o n -
c e p t s . 
E x a m p l e : A l l i n f o r m a t i o n o n " L e a d p u m p s " 
H e r e . i t i s no t c l e a r w h e t h e r p u m p s 
m e a n t f o r p u m p i n g l i q u i d l e a d o r p u m p s m a d e 
o f l e a d f o r p u m p i n g c o r r o s i v e l i q u i d s . 
223 S u p e r f l u o u s C o n c e p t s t o b e I g n o r e d 
T h e s u p e r f l u o u s c o n c e p t s , i f a n y , i n t he 
u s e r q u e r y s h o u l d b e i d e n t i f i e d a n d i g n o r e d . 
E x a m p l e s : 
i " W e l d a b i l i t y o f T S M - 4 m o l y b d e n u m 
a l l o y a t h i g h t e m p e r a t u r e s a n d a t a n y p r e s s u r e " 
I n t h i s q u e r y , a s u p e r f l u o u s c o n c e p t i s " p r e s -
s u r e " a s t he u s e r s e e m s t o b e i n t e r e s t e d i n 
the r e f e r e n c e s o f d o c u m e n t s i n w h i c h the p r e s -
s u r e i s h i g h , l o w , o r no t m e n t i o n e d o r c o n -
s i d e r e d a t a l l , 
2 " I o d i n e 131 i n h u m a n a n d a n i m a l l i v e r " . 
H e r e , t h e s u p e r f l u o u s c o n c e p t s a r e ' m a n ' a n d 
' a n i m a l ' b e c a u s e t h e r e i s n o l i v e r w h i c h i s n o t 
e i t h e r a h u m a n l i v e r o r a n a n i m a l l i v e r . 
Z24 H i d d e n C o n c e p t s t o b e I d e n t i f i e d 
T h e u s e r q u e r y i s l i k e l y t o c o n t a i n c o n -
3 S E L E C T I O N O F D E S C R I P T O R S 
3 1 T h e s a u r u s a n d i t s I n f l u e n c e o n Q u e r y 
F o r m u l a t i o n 
A f t e r i d e n t i f y i n g the c h a r a c t e r i s t i c con -
c e p t s i n the u s e r q u e r y , t h e y a r e t o b e r e p l a c e d 
w i t h a p p r o p r i a t e d e s c r i p t o r s f r o m the t h e s a u r u s . 
N e e d l e s s t o s a y , t he t h e s a u r u s u s e d f o r i n p u t 
i n d e x i n g a n d t h e t h e s a u r u s u s e d f o r o u t p u t q u e r y 
f o r m u l a t i o n h a v e t o b e t he s a m e B u t , i n p r a -
c t i c e , t h e y w i l l no t b e e x a c t l y i d e n t i c a l b e c a u s e 
o f t he r e v i s i o n s o f t h e t h e s a u r u s . T h e s a u r u s i s 
a d y n a m i c e n t i t y a n d h a s t o b e c h a n g e d w i t h 
l i t e r a r y w a r r a n t , t i m e a n d e x p e r i e n c e . T h e 
INIS t h e s a u r u s i s n o w i n i t s n i n t h r e v i s i o n a n d 
i f o n e c o m p a r e s i t w i t h t he o r i g i n a l t h e s a u r u s 
i s s u e d f i r s t , o n e f i n d s t h a t t h e y a r e no t t he 
s a m e ' . T h o u g h the b a s i c p h i l o s o p h y h a s no t 
c h a n g e d , t he t h e s a u r u s h a s g r o w n i n s i z e , m a n y 
n e w t e r m s h a v e b e e n a d d e d a n d m a n y h a v e b e e n 
d e l e t e d o r c h a n g e d . H e n c e , i n t r a n s f o r m i n g 
C 9 
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the c h a r a c t e r i s t i c concep ts f rom the u s e r q u e r y 
into d e s c r i p t o r s , the above fact should be con-
s i d e r e d . 
32 F a c t o r s Affecting the Selec t ion of 
D e s c r i p t o r s 
It is e s s e n t i a l to note that t h e r e is a 
d i f ference be tween indexing an input document 
and indexing u s e r ' s q u e r y intended to r e t r i e v e 
some output. While indexing the u s e r ' s re-
q u i r e m e n t s , the following fac to r s a r e to be 
noted : 
E x a m p l e : COATING AND ZIRCONIUM 
AND REACTOR MATERIALS 
Documents having all the t h r e e d e s -
c r i p t o r s can only be r e t r i e v e d . 
By connect ing the d e s c r i p t o r s with 
Boolean o p e r a t o r OR, the Boolean 
sum is obtained and the q u e r y tends 
to be m o r e g e n e r a l . 
E x a m p l e : SODIUM OR POTASSIUM 
Documents having one of the two des-
c r i p t o r s can be r e t r i e v e d . 
1 Na tu re of the indexing in input file, tha t 
is, the en t i r e file and not one docu-
m e n t ; 
2 Which o ther t e r m s could have been used 
for a b s t r a c t i n g and indexing ? 
3 Rela ted concepts , w h e r e poss ib ly the 
input file migh t have re l evan t docu-
m e n t s ; 
4 G e n e r a l or b r o a d e r t e r m s , w h e r e pos-
sibly the input indexe r might have 
indexed documen t s , because he could 
not locate or did not feel the n e c e s s i t y 
of a specif ic d e s c r i p t o r ; 
5 What could have been the l ikely indexing 
e r r o r s ? 
6 How a b s t r a c t s (or even probable t i t l e s ) 
of documents on the subject of the 
u s e r could have been indexed (as m a n y 
a t ime , input i n d e x e r s a r e led by 
a b s t r a c t s and t i t l e s ) ? 
7 Changes in indexing ru le s followed by 
the in format ion s y s t e m ; and 
8 Indexing even by using a t h e s a u r u s and 
being done by a subject spec i a l i s t , is 
a ' h u m a n ' ac t iv i ty and hence an 
indexe r i s l ike ly to a s s i g n different 
d e s c r i p t o r s at different t i m e s for the-
s a m e document . 
INCORPORATION OF BOOLEAN 
LOGIC 
3 By connect ing the d e s c r i p t o r s with 
Boolean o p e r a t o r NOT, which is a 
negat ive c h a r a c t e r i s t i c , the que ry 
b e c o m e s m o r e spec i f ic . 
E x a m p l e : WHOLESOMENESS AND 
FOOD NOT MEAT 
However , the NOT o p e r a t o r should be 
used with caut ion. If in one and thy same docu-
m e n t the whole s o m e n e s s of food and m e a t are 
d i s c u s s e d , then the document m a y be re levant 
to the que ry but it will not be r e t r i e v e d if the 
Boolean e x p r e s s i o n is of the above type . 
41 Schemat i c r e p r e s e n t a t i o n 
The t h r e e Boolean ope ra t ions a r e sum-
m a r i z e d in F ig 2. 
Accord ing to INIS/IRMS, the que ry fo r -
mu la t i on is ac tua l ly jus t a f o r m a l i s m to e x p r e s s 
Boolean ope ra t ions be tween c l a s s (8) of d e s -
c r i p t o r s . 
After the se lec t ion and r e p l a c e m e n t of 
adequa te d e s c r i p t o r s , they a r e to be connected 
using the Boolean o p e r a t o r s AND, OR and 
NOT. 
1 By connect ing the d e s c r i p t o r s with 
o p e r a t o r AND, the Boolean produc t 
is obtained and the q u e r y tends to be 
m o r e spec i f ic . 
F i g 2. Schema t i c r e p r e s e n t a t i o n of Boolean 




a r e Boolean o p e r a t o r s 
N is the c l a s s of all the documents in the data 
b a s e 
A is the c l a s s of documents indexed with 
d e s c r i p t o r A 
B is the c l a s s of documents indexed with 
d e s c r i p t o r B 
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A sample Q u e r y 
In INIS, w h i c h u s e s t he I B M d e v e l o p e d 
(Information R e t r i e v a l M a n a g e m e n t S y s -
software p a c k a g e f o r r e t r i e v a l , t h e f o l l o w -
as a sample q u e r y a n d i t s f o r m u l a t i o n : 
query sent by a s c i e n t i s t i s " p r o v i d e me 
latest r e f e r e n c e s on c r o s s s e c t i o n s o f Pu 239 
Descriptor 
cards 
T i t l e ca rd-100 = Q U E R Y : E X P T L S E A R C H 
N A M E X Y Z 
01 , OR = EV R A N G E , K E V R A N G E 
02, OR = C R O S S S E C T I O N S , 
N U C L E A R R E A C T I O N S 
03, OR = P L U T O N I U M - 2 3 9 , 
U R A N I U M 235 
04, OR = F I S S I O N , F I S S I O N P R O -
D U C T S , F I S S I O N 
N E U T R O N S 
99, 100 = ( 0 1 A D 0 2 A D 0 3 ) A D 0 4 
query 
card 
n u m b e r of 
e n t r i e s e x -
p e c t e d i n 
o u t p u t 
B o o l e a n 
o p e r a t o r 
3 T h e r e m a y b e a t m o s t t w o l e v e l s o f 
n e s t e d p a r a n t h e s i s ; i n v a l i d e x p r e s -
s i o n i s (O1AD(O20R(O3ADO4)}) 
4 T h e l o g i c a l o p e r a t o r s w h i c h c a n b e u s e d 
a r e A D , O R , N O . I n v a l i d e x p r e s s i o n 
i s 0 1 A N D 0 2 . 
5 N o t w o l o g i c a l o p e r a t o r s m a y a p p e a r 
c o n s e c u t i v e l y i n t h e s a m e e x p r e s s i o n ; 
i n v a l i d e x p r e s s i o n i s O1ADN0O2. 
6 Al l d e s i r e d l o g i c a l o p e r a t i o n s m u s t b e 
e x p l i c i t : 0 1 0 2 i s a n i n v a l i d e x p r e s s i o n . 
7 T h e r e m u s t b e a n e q u a l n u m b e r o f o p e n 
a n d c l o s e d p a r a n t h e s i s ; i n v a l i d ex -
p r e s s i o n i s ((O1ADO2)0R 03) 
8 A g r o u p n u m b e r m a y no t a p p e a r m o r e 
t h a n o n c e i n t h e B o o l e a n e x p r e s s i o n 
(but i t i s p o s s i b l e t o h a v e t h e s a m e 
s e t o f d e s c r i p t o r s i n d i f f e r e n t g r o u p s ) , 
i n v a l i d e x p r e s s i o n i s ( 0 1 A D 0 2 ) 0 R 
( 0 1 A D 0 3 ) 
T h e v a l i d e x a m p l e s a r e ; 
1. 0 1 A D 0 2 2. (01 0R 02) AD 03 
3. ( ( 01AD02) 0R (O3AD04))ADO5 
4 . ( 0 1 A D 0 2 ) N0 03 
5. O1N002 
Exp lana t ion 
The q u e r y i s p u n c h e d o n c a r d s . 
Boolean o p e r a t o r A N D , O R , a n d N O T 
a r e a b b r e v i a t e d a s A D , O R a n d N O 
0 0 t o 9 9 a r e t he c a r d n u m b e r s i n t h e s e t 
o f c a r d s f o r o n e Q u e r y , w h e r e 00 i s 
used f o r t i t l e c a r d , 9 9 i s u s e d f o r 
q u e r y c a r d a n d the i n b e t w e e n n u m b e r s 
01, 0 2 a r e u s e d f o r d e s c r i p t o r s 
The p a r e n t h e s i s i n t he q u e r y c a r d u s e d 
i s r e a l l y no t e s s e n t i a l , b u t a c c o r d i n g 
t o t he s y s t e m p a r a m e t e r s , i t p r o v i d e s 
a n ou tpu t l i s t , w h i c h i s j u s t l a s t bu t 
one s t a g e o f t he e n t i r e o p e r a t i o n s . 
4:5 Rules for C o n s t r u c t i n g B o o l e a n E x p r e s -
sion 
The B o o l e a n e x p r e s s i o n i n INIS i s c o n -
structed a c c o r d i n g to t h e f o l l o w i n g r u l e s : 
The s i m p l e s t B o o l e a n e x p r e s s i o n c o n s i s -
t s o f a p r i m a r y w h i c h m a y be a s i n g l e 
g r o u p n u m b e r , o r a n o t h e r e x p r e s s i o n 
e n c l o s e d i n p a r e n t h e s i s . 
M o r e c o m p l i c a t e d e x p r e s s i o n s m a y b e 
f o r m e d b y l i n k i n g two o r m o r e p r i -
m a r i e s w i t h t he s a m e l o g i c a l o p e r a t o r , 
for e x a m p l e , i n v a l i d e x p r e s s i o n i s 
O1ADO20RO3 
5 E S T I M A T I O N O F T H E N U M B E R 
O F A N S W E R S T O A Q U E R Y 
V e r n i m b h a s d i s c u s s e d (4) t he f o l l o w i n g 
g e n e r a l f o r m u l a w h i c h i s u s e d a t t h e E u r o p e a n 
N u c l e a r D o c u m e n t a t i o n S y s t e m ( E N D S ) , 
L u x e m b o u r g : 
Rn fl x f2 x fn 
1 
x K n - 1 
w h e r e 
R n 
f l , f2 
K = 
= the n u m b e r o f e x p e c t e d a n s w e r s to 
a q u e r y w i t h ' n ' g r o u p s o f d e s -
c r i p t o r s 
= t h e n u m b e r o f g r o u p s of d e s c r i p -
t o r s 
. . fn = t h e f r e q u e n c i e s at w h i c h 
d e s c r i p t o r s 1 , 2 n 
h a d b e e n u s e d w i t h i n t h e 
s y s t e m ( f r e q u e n c y o f 
e a c h d e s c r i p t o r i n t he 
INIS d a t a b a s e i s m e n -
t i o n e d in t he INIS t h e -
s a u r u s ) 
t h e n u m b e r o f d o c u m e n t s w i t h i n 
t h e s y s t e m 
3, 5 , a c o n s t a n t w h o s e a v e r a g e 
v a l u e a t E N D S i s e s t i m a t e d . 
T h e f o r m u l a i n d i c a t e s t he i n f l u e n c e o f 
d e s c r i p t o r f r e q u e n c y o n r e c a l l , a n d h e n c e t he 
f o r m u l a i s u s e f u l . 
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51 Example to explain the F o r m u l a INCREASING R E C A L L 
Le t us cons ide r the que ry a l r e a d y m e n -
t ioned in p a r a g r a p h 42 above. F r o m the INIS 
T h e s a u r u s {Rev 8), the f requenc ies of the des-
c r i p t o r s for which the n u m b e r of input i t e m s 
upto INIS Atomindex Vol 5 No 22 is 128752. 
The f r equenc ies c o n s i d e r e d h e r e include 
the number of t i m e s the d e s c r i p t o r has ac tua l ly 
been a s s i g n e d by the input indexe r and the num-
b e r of t i m e s the d e s c r i p t o r has been added by 
the c o m p u t e r p r o g r a m at INIS h e a d q u a r t e r s . 
T a b l e 2 
61 Broadening the Q u e r y 
D e s -
c r i p -
tor 
Group 
N o . 











































The Boolean o p e r a t o r OR gives Boolean sum 
and hence , 
01, 0R = EV RANGE, KEV RANGE will 
give f requency (= 1437 + 3270) 
= 4707 for the d e s c r i p t o r group 01 . 
fl = 4707; f2 = 24529 ; f3 = 1868 ; f4 = 4195 ; 
V = 128752 and K = 3. 5 
and subs t i tu t ing the values in the fo rmula we 
have 
4 7 0 7 x 2 4 5 2 9 x 1 8 6 8 x 4 1 9 5 , , 3 R4 = — X (3. 5) 
18. 17 
S o m e t i m e s i t is advisab le to increase 
the r eca l l , that i s , the n u m b e r of documents 
r e t r i e v e d . T h e r e a r e v a r i o u s techniques to do 
so, such as loosening or b roaden ing the query 
by 
1 adding m o r e gene ra l t e r m s in place of spe-
cific t e r m s 
2 delet ing NOT ope ra t ion 
3 skipping a group of d e s c r i p t o r s that is not 
v e r y c h a r a c t e r i s t i c e t c . 
62 Flex ib i l i ty in the Q u e r y 
The t h e s a u r u s - b a s e d information system 
has the abi l i ty to change the query formulation 
in o r d e r to r e t r i e v e m o r e or a few number of 
documents as the s i tuat ion demands . It is 
ach ieved by moving up or down the hierarchies 
of d e s c r i p t o r s , by subst i tu t ing synonyms, by 
adding r e l a t e d d e s c r i p t o r s or such other techni-
q u e s . The effect of d e s c r i p t o r s exhaustivity 
and speci f ic i ty in que ry fo rmula t ion is illustra-
ted as follows : 
Radiat ion Effects (BT) 
Biological Radia t ion 
Effects (NT) 
Genet ic Radiat ion 
Effects (NT 1) 
Exhaus t iv i ty 
Food (BT) 
F ru i t s (NT) 
Grapes (NT 1) 
Thus , f rom the 128752 we can expect only 18 
number documen t s for the q u e r y . 
Where , BT = Broad T e r m , NT = Narrow Terra 
and NT 1 = N a r r o w e r T e r m , When the query 
is fo rmula t ed with specif ic n a r r o w e r descrip-
t o r s : 
GENETIC RADIATION E F F E C T S AND 
GRAPES, 
the que ry is ve ry speci f ic and will retrieve less 
n u m b e r of documen t s , probably more relevant. 
When the b r o a d e r d e s c r i p t o r s a r e substituted, 
the que ry tends to be m o r e and more exhaustive 
but l e s s and l e s s specific ; in other words, the 
r eca l l i n c r e a s e s but the re levance decreases 
Obviously, one can e a s i l y understand that the 
r eca l l can be i n c r e a s e d to such an extent that 
all the documen t s in the IR sys tem are retrie-
vable , which is not d e s i r a b l e . Hence, the 
' Q u e r y F o r m u l a t i o n ' should work as providing 
a f i l te r , where r e q u i r e d and pertinent docu-
m e n t s a r e let out and the no t - requi red and ir-
r e l evan t documents a r e held. 
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7 EVALUATION OF RETRIEVAL 
RESULTS 
The a n s w e r s to q u e r y a r e l ike ly to con-
tain s o m e i r r e l e v a n t documen t s which a r e 
known as " n o i s e " in r e c a l l . In a t h e s a u r u s -
based IR s y s t e m , the noise in r e c a l l is due to 
the fol lowing. l imi ta t ions: : 
1 Re l a t i onsh ip is not indexable . F o r e x a m -
ple , the que ry i s "Graph i t e coated wi th 
c e r a m i c s " but the documents r e t r i e v e d 
m a y contain " C e r a m i c s coated with 
g r aph i t e " 
2 C o - o c c u r r e n c e of d e s c r i p t o r s which a r e 
not coord ina ted . F o r example , The 
q u e r y i s , " U r a n i u m alloy caused with 
a lumin ium al loy, "and the documen t s 
r e t r i e v e d m a y conta in - U r a n i u m - a l u -
min ium al loy canned with z i r con ium 
m a g n e s i u m al loy. 
3 A d e s c r i p t o r may be b r o a d e r than a con-
cept r e a l l y a sked for in a query , 
F o r example : 
ACCIDENTS is a b r o a d e r d e s c r i p t o r than 
the concept of a cc iden t s that have ac tua l -
ly taken p l ace . 
4 P o o r indexing, ove r - i ndex ing , and shal low 
indexing. 
8 DETERMINATION OF RELEVANCE 
AND RECALL RATIO 
To d e t e r m i n e the r e l e v a n c e and r eca l l 
ratio for each que ry , the in format ion s y s t e m is 
divided into 4 g roups 
a : r e l evan t documents r e t r i e v e d , ca l led hi ts 
b : r e l evan t documents not r e l evan t to this 
q u e r y and not r e t r i e v e d . 
d = n - (a+b+c) 
Then 
a+b 
a + c 
al l documents r e l evan t to the 
q u e r y ca l led que ry t a r g e t 
all documents on that que ry 
ca l l ed que ry yield 
The following ra t ios can be defined in 
t e r m s of que ry t a r g e t and q u e r y yield. 
a number of r e l evan t 
Reca l l r a t io = + b 
P e r t i n e n c e 
r a t io a + c 
documents r e t r i e v e d 
divided by n u m b e r of 
all r e l evan t documents 
in the s y s t e m . 
n u m b e r of r e l evan t 
documen t s r e t r i e v e d 
divided by n u m b e r of 
all documen t s r e t r i e -
ved. Some t i m e s cal led 
p r e c i s i o n 
In the ideal r e t r i e v a l c a se in which q u e r y 
t a r g e t exac t ly equals the q u e r y yie ld , 
a + b = a + c i . e . b = c 
and given the definit ion of b and c, th is is only 
poss ib l e if b = c = 0. 
T h e r e f o r e i t follows that for an ideal c a s e both 
r e c a l l and p e r t i n e n c e r a t i o s equal unity. (7) 
The r eca l l r a t i o i s difficult to d e t e r m i n e 
with m u c h a c c u r a c y s ince the number of all re-
l evan t documents in the s y s t e m is g e n e r a l l y not 
known. 
91 EVALUATION OF THE USER'S 
COMMENTS 
911 F e e d - b a c k 
To i m p r o v e the r e t r i e v a l s e r v i c e s , the 
u s e r may be r eq u es t ed to fu rn i sh his c o m m e n t s 
on the l i t e r a t u r e s e a r c h made for h i m . A su i t a -
ble f eed-back s tudy form m a y be used for such 
purpose (see Appendix 2). The s tudy of the 
f eed-back and consequent i m p r o v e m e n t in q u e r y 
i s a l so known as i t e r a t i v e s e a r c h . 
The u s e r m a y be r e q u e s t e d to indica te 
the following : 
1 Whether he would l ike to r e ce iv e m o r e 
in format ion ; 
2 Whether t h e r e a r e m i s s i n g points in the 
s e a r c h ; 
3 Are t h e r e any super f luous r e f e r e n c e s ; 
4 Whether he would l ike to change or modify 
his q u e r y ; 
5 F r o m the r e f e r e n c e s p rov ided to h im the 
r e f e r e n c e s which a r e 
i} pe r t inen t but a l r e a d y known, 
ii) pe r t inen t and new, 
iii) not ju s t pe r t inen t but useful , 
iv) outs ide subjec t l i m i t s and so of no 
i n t e r e s t , and 
v) r e f e r e n c e s not supplied, although 
pe r t i nen t . 
C 13 
CB912 MALWAD 
912 Sepa ra t i ng Relevant f rom I r r e l e v a n t 
R e f e r e n c e s 
per fec t s e p a r a t i o n be tween re levan t and i r r e -
levant i t e m s . 
On r e t r i e v a l , before sending the l i s t to 
the u s e r , the in format ion sc i en t i s t , s pec i a l i s ed 
in the subjec t field, m a y s c r u t i n i z e the a b s t r a c t s 
and r e f e r e n c e s to s e p a r a t e the r e l evan t r e f e r e n -
ces f rom the n o n - r e l e v a n t r e f e r e n c e s r e t r i e v e d . 
However , th i s is a t i m e - c o n s u m i n g job. Hence , 
i t is s o m e t i m e s adv i sab le to r a n k the bibl io-
g r aph i c r e f e r e n c e s acco rd ing to t he i r r e l e v a n c e . 
The rank ing technique adopted at ENDS is ra-
t h e r s i m p l e and has p roved its p r a c t i c a l ut i l i ty . 
I t is d e s c r i b e d below. 
913 Ranking Techn ique Adopted at ENDS 
A smal l s ample of the r e s u l t s of a que ry 
is checked for r e l e v a n c e . The documen t s con-
s i d e r e d as r e l evan t a r e ca l led s a m p l e hi ts (SH), 
the n o n - r e l e v a n t i t e m s a r e ca l l ed sample noise 
(SN). 
The r e l e v a n c e feed-back p r o g r a m iden-
t if ies the d e s c r i p t o r s a s s i g n e d to both SH and 
SN and c a l c u l a t e s t he i r we igh t s . 
a) A pos i t ive weight is the n u m b e r of 
o c c u r r e n c e s of the d e s c r i p t o r within all SHs 
divided by the total n u m b e r of SHs. 
b) A negat ive weight is the n u m b e r of 
o c c u r r e n c e s of the d e s c r i p t o r within the SNs 
divided by the total n u m b e r of SNs . 
c) A total weight is the a l g e b r a i c sum of 
the two 
Document weights a r e then obtained by 
s u m m i n g the weights of the weighted d e s c r i p -
t o r s for e a c h document r e t r i e v e d by the query . 
The documen t s a r e then a r r a n g e d in d e c r e a s i n g 
o r d e r of we igh t s , with the r e s u l t tha t the SHs 
wil l show up at the top of the ranked l i s t and 
the SNs at the end. 
Obviously, some re levan t documen t s 
m a y be expec ted among the documents having 
a negat ive document weight, but the p robab i l i ty 
of finding any will d e c r e a s e with d e c r e a s i n g 
weight . The d e g r e e of c o m p l e t e n e s s d e s i r e d 
by the u s e r will d e t e r m i n e f rom which level the 
s e a r c h for r e l evan t documents can be d i s con t i -
nued which can be ca l led a ' c u t - o f f value of 
document weight . 
The documen t s found re levan t or i r r e -
levant down to any one level can again be fed 
back to the c o m p u t e r , which m e a n s that the r e -
l evance feed-back rout ine may be used in s e v e r a l 
i t e r a t i o n s in o r d e r to ach ieve an i n c r e a s i n g l y 
914 I l lu s t r a t ion of the Ranking Technique 
Let us cons ide r a hypothet ica l query 
" R e q u i r e d r e f e r e n c e s on c o r r o s i o n products of 
l iquid p o t a s s i u m " . On identifying the concepts, 
let the d e s c r i p t o r s ind ica ted in Tab le 3, are 
a s s i g n e d to the q u e r y . The sample re t r ieval 
p roduced a l i s t of, say, 11 r e f e r e n c e s . Out of 
these r e f e r e n c e n u m b e r s , 1, 2, 3, 4, 5 and 6 
were p robab ly thought to be Sample Hit (SH) 
and the r e f e r e n c e s n u m b e r s 7, 8, 9, 10 and 11 
w e r e thought to be i r r e l e v a n t Sample Noise 
(SN). 
The different weights a r e calculated 
cons ide r ing the d e s c r i p t o r CORROSION, as 
follows : 
N u m b e r of o c c u r r e n c e s of the des-
P o s i t i v e c r i p t o r within all SHs 
weight Tota l n u m b e r of SHs 
4 
= £ (See T a b l e 3) 
= + 0. 66 
N u m b e r of o c c u r r e n c e s of the 
Negat ive d e s c r i p t o r with all SNs 
welght Tota l number of SNs 
= - (See Table 3) 
5 
= - 0. 2 
Total weight being the algebraic sum of 
the two {+ 0. 66 - 0. 2 = + 0. 46) for the des-
c r i p t o r CORROSION. 
S i m i l a r l y , the desc r ip to r weights can 
be ca lcu la ted for all the desc r ip to r s in the quel 
Document weights a re then obtained by 
s u m m i n g the weights of the weighted descrip-
t o r s for e a c h document re t r ieved by the query 
(see Tab le 4) and the documents are arranged 
acco rd ing to d e c r e a s i n g weights, (see Table 5) 
The re l evan t SHs a r e at the top of the list and 
the SNs a r e at the bot tom of the list. 
The u s e r may he consulted in deciding 
the ' c u t - o f f ' value, that i s , after which docu-
m e n t weight he is not in te res ted in the referen-
ces in the 1ist. 
This is one of the techniques to improve 
the i t e r a t i v e sea rch ing , and to minimize the 
t ime taken for separa t ing relevant references 
f rom the non- re l evan t ones. 
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Table 4- Document we igh t s 
DESCRIPTORS 
CORROSION 






+0 . 46 
+0. 03 
-0 . 67 
-0 . 18 
SH. 
2 
-0 . 1 
+0. 03 
+ 0. 3 
+ 0 . 2 3 
3 
+0. 46 
-0 . 1 
+0 .03 
+0. 3 










-0 . 1 
Mi. 03 
-0 . 67 




-0 . 67 
-0 . 64 
8 
-0 . 1 
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Table 3 : D e s c r i p t o r w e i g h t s 
D e s c r i p t o r s 
CORROSION 
CORROSION P R O D U C T S 
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POTASSIUM 
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D o c u m e n t s 
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+ 0. 46 
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+ 0. 0 3 
+ 0 . 3 
- 0. 67 
T a b l e 4 : . D o c u m e n t w e i g h t s 
DESCRIPTORS 
CORROSION 
CORROSION P R O D U C T S 
LIQUID M E T A L S 
POTASSIUM 
ALKALI M E T A L S 
Document W e i g h t 
1 
+0 . 46 
+0 . 0 3 
- 0 . 67 
- 0 . 18 
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+ 0. 2 3 
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- 0 . 1 
+0. 0 3 
+0. 3 
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10 
+0. 03 
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- 0 . 67 
- 0 . 2 8 
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+ 0. 76 SH 
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+ 0. 23 SH 
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-0 . 18 SH 
-0 . 28 SN 
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- 0 . 64 SN 
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-0 . 74 SN 
. - 0 . 77 SN 
92 CONCLUSIONS 
1 F o r que ry formula t ion , t h e s a u r u s s e r v e s 
as an i m p o r t a n t tool , 
2 The flexible and dynamic na tu re of thesau-
rus is an influencing fac tor in que ry for-
mula t ion , p a r t i c u l a r l y in q u e r i e s lead-
ing to r e t r o s p e c t i v e s e a r c h e s . 
3 U s e r f eed -back he lps to improve que ry 
fo rmula t ion and consequent ly the r e t r i e -
val eff iciency of an IR s y s t e m . 
4 Before d i s t r ibu t ing to the u s e r , the output 
l i s t of documents r e t r i e v e d in r e s p o n s e 
to his query , the documents can be 
ranked, i n c o r p o r a t i n g a few ca lcu la t ions 
in the s y s t e m . The ranking is helpful 
to the u s e r . 
5 U s e r sa t i s fac t ion for the output r e t r i e v e d 
aga ins t h is in format ion reques t , should 
be the u l t imate object ive of the que ry 
fo rmula t ion . 
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